Intestinal neuroendocrine cells and goblet cells are mediators of IL-17A-amplified epithelial IL-17C production in human inflammatory bowel disease.
Interleukin (IL)-17C is a novel member of the IL-17 cytokine family. Its function in human inflammatory bowel disease (IBD) remains elusive as its role in colonic inflammation is entirely derived from murine models. We aimed to analyze the role of IL-17C in human IBD, focusing on T helper type 17 (Th17) cell- and intestinal epithelial cell (IEC)-dependent mechanisms. IL-17C mRNA (P=0.005), serum levels (P=0.008), and colonic staining intensity (P=0.004) is increased in active IBD. Serum IL-17C levels are modified by IL23R genotypes and IL-17C mRNA correlates (r>0.5, P<0.001) with IL-17A, tumor necrosis factor (TNF)-α, C-C motif chemokine ligand 20 (CCL20) and IL-23 mRNA in the inflamed colon of IBD patients. In the inflamed colon, IL-17C is produced by enteroendocrine and goblet cells, with contrary polar cytosolic localization of IL-17C within the cellular axis. In these two cell types, IL-17A strongly amplifies TNF-α-induced IL-17C production. On the molecular level, IL-17C production in IECs is dependent on TNF-α-activated nuclear factor-κB, extracellular signal-regulated kinase-1/2 and p38, and IL-17A-activated Akt, monocyte chemotactic protein-induced protein 1, and C/EBPδ. IL-17C upregulates the Th17 chemoattractant CCL20 in IECs. In summary, our findings support the involvement of IL-17A-amplified IL-17C production by enteroendocrine and goblet cells in the pathogenesis of active IBD, revealing an interaction between the neuroendocrine system and the Th17 pathway in human IBD.